Florida conduct multiple within-year assessments in reading and related skills using trained assessors, and these data are entered into a state-wide web-based system known as
Florida's Progress Monitoring and Reporting Network (PMRN).
Potential twin pairs were identified in the PMRN based on a match of children with the same last name, birth date, and school. We used same school as a matching criterion rather than same grade or same classroom because twins are highly likely to attend the same school but might not be in the same grade (due to retention of one twin within a given grade) or the same classroom within a grade in a given year. Each school district in Florida (and sometimes schools within a district) sets a policy on whether to place twins within a pair in the same or in different classrooms. Parents can also request that twins be placed in the same or in different classrooms. Matching on same school was required to ensure that the twins had a similar educational environment, and this enhances the ecological validity of the data and minimizes potential confounds that could arise if twins had been ascertained in such a way as to not guarantee a match on school-level factors.
Early Reading 2 Parents of potential twins were contacted by mail to confirm twin status, assess zygosity, and obtain consent to allow the use of the children's PMRN data for twin analyses as part of the FTP-R and inclusion in the broader Florida State Twin Registry.
The parent mailing was either sent directly to parents (if contact information was obtained from the school district) and/or it was sent to schools to be carried home by one randomly selected member of the potential twin pair. The parent mailing contained a cover letter explaining the study and a reply card that contained five questions about similarity of the twins that have been used to assess zygosity in other twin studies and
show an accuracy rate of over 95% when compared to DNA tests (S1). This procedure was approved by the Florida State University IRB as well as the IRBs of the seven counties from which twins had been recruited at the time of this report (representing northern, central, and southern parts of the state).
Of the 3,873 possible twin pairs identified at the time of this report, a response was received from 31% of families. (Achievement scores from the PMRN could only be extracted on twin pairs whose parent had replied and consented to the use of the PMRN data for our twin study and, therefore, analyses comparing responders and nonresponders were not possible.) Error in ascertainment (i.e., the children were not twins) occurred in 3% of responses. Of those that did confirm twin status of the children, 1,086 (91%) families agreed to participate in the FTP-R. This report examined early reading as assessed in first or second grade among 280 MZ (143 female; 137 male) and 526 DZ (130 same-sex female; 128 same-sex male; 268 opposite-sex) twin pairs. A multigroup model of twin Oral Reading Fluency scores testing gender effects was fit to the data and Early Reading 3 the variance across gender could be completely constrained, indicating that it was appropriate to combine male, female, and opposite-sex twins in analyses.
Materials
Oral Reading Fluency (ORF; S2) . ORF has been used widely used throughout the U.S. and state-wide in Florida. Beginning in first grade, students were administered this An index of teacher quality, Class ORF Gain, was created using the ORF scores of each twin's classmates. Specifically, all available ORF data from each twin's classmates were used to estimate a classroom-level mean ORF score for both the beginning and end of the school year. Then, using these data within each grade, a regression model was fit predicting end-of-year ORF outcomes controlling for beginning of the year scores. From the regression models within each grade, residuals for each classroom were obtained indicating the deviation from expected end-of-year performance Early Reading 4 on ORF after controlling for initial classroom differences. The estimated end-of-year grand mean was added to each classroom residual to create an index of teacher quality that was on the same scale as the twins' ORF scores. This index of teacher quality was called Class ORF Gain. To help avoid potential problems with reliability in the regression models, Class ORF Gain scores were calculated only for classrooms with data from at least four of a twin's classmates. There were 55 twin pairs that were excluded from all analyses and were not part of the study because there were data on fewer than four of the twin's classmates and Class ORF Gain scores were not calculated. Of the twins that were included in the study, some twins within a pair had the same teacher in first or second grade (63 MZ pairs; 88 DZ pairs) and, therefore, had the same Class ORF Gain score for their teacher.
Procedure
Given the multiple assessments for ORF in the PMRN, multiple ORF scores were available for each twin in each grade. For this study, the last assessment of the school year was used whenever possible. If one or both members of a twin pair were missing data at the final assessment point, then the data from the latest assessment point in the school year available on both members of the pair were used (to ensure that one twin within a pair had not had more instruction prior to assessment). In addition, scores from the first time through a grade were used in cases where one or both members of a twin pair repeated a grade to ensure that twins within a pair had a comparable amount of instruction prior to the assessment.
Analyses

Early Reading 5
Descriptive statistics and twin intraclass correlations were calculated separately for MZ and DZ twins. Next a biometrical model was specified to decompose the total phenotypic variance in twins' ORF scores (V P ) into additive genetic effects (A), shared environmental effects (C), and non-shared environmental effects (E) by the following equation:
(1)
Moderation models that included genetic and environment correlation were specified as outlined by Purcell (S6) and were estimated using full information maximum likelihood with the Mx GUI software program (S7) . The full moderation model is illustrated in Figure S1 (see S8 for additional information on moderation models). Use of this model for testing moderation has been criticized for the problems that can arise under certain conditions (S9) . Our use of the model in Figure S1 is defensible over alternative models (see S9) because the designation of Class ORF Gain as the moderator is theoretically sound. In addition, our results showed no moderation effects of common sources of variance that are central to some of the noted problems with the Purcell model (S9) . In this model, levels of variance in A, C, and E are all influenced by the value of the moderator, M. Reduced models are fit by fixing the value of one or more moderation values to zero (indicating no moderation on that source of variance). Each model is fit to raw data, which yields a -2LL fit statistic. The full moderation model illustrated in Figure   S1 was fit first followed by a model with no moderation, which was the most parsimonious model. Reduced models were compared to the full model by means of chisquare difference tests in which the difference in -2LL values is distributed as a chiEarly Reading 6 square statistic with the difference in df between the models as the df for the chi-square test. If the model with no moderation could not be accepted over the full moderation model, then additional reduced models were fit by systematically dropping one or more moderation parameters. Reduced models that could be accepted over the full model were compared using Akaike's Information Criterion (S10), a fit index that is effective with twin samples of the size used in this report (S11). The most parsimonious (best) model is the one with the lowest AIC.
The moderation model includes gene-environment correlation effects, which are inferred from examining the genetic, shared, and environmental correlations between the respective A, C, and E components associated with the trait and the moderator. Finally, Class ORF Gain was further evaluated as a non-shared environmental influence on early reading by utilizing MZ twins in the sample. The first approach used Early Reading 7 the powerful MZ discordant twin design (S12) in which MZ pairs, who had different teachers and were discordant for ORF using a mean split, were identified and compared on Class ORF Gain score under the expectation that MZ twins with the higher ORF scores would have higher Class ORF Gain scores than the co-twins with lower ORF scores. The second approach used regression to predict the difference in MZ scores on the trait (ORF) from differences within twin pairs on the environmental variable, Class ORF Gain, (S12) using all 216 MZ pairs who did not share a classroom. Under this second approach, evidence of a non-shared environmental effect is seen if differences in the observed environmental variable (Class ORF Gain) significantly predict differences among MZ twins on the trait (ORF; S12). Table S1 presents means and standard deviations for the whole sample and by zygosity. The Class ORF Gain distribution was slightly skewed, which did not affect analyses but yielded a small n for the -2 level in Table S1 . It is important to keep in mind that the presentation of means by level of moderator is for descriptive purposes and that the lack of DZ twins in the lowest level of the moderator in Table S1 was immaterial in the estimate of the parameters for the moderation model, which relied on the full sample of MZ and DZ twins and the full range of scores on the moderator. Variance differences between MZ and DZ twins can indicate a violation of the equal environments assumption of twin studies. Levene's test for equality of variances showed no significant difference by zygosity for either ORF or Class ORF Gain. There were also no significant variance differences for ORF within any level of Class ORF Gain (alpha corrected to Early Reading 8
Additional Analyses and Results
.013 for the four tests that could be calculated). There was a significant mean difference on ORF by zygosity in the whole sample, t(1,610) = -2.99, p = .003, but the effect size for that difference was very modest (d = .16). There were no significant mean differences on ORF within any level of Class ORF Gain (alpha again corrected to .013 for the number of computable tests). Table S2 presents the twin correlations within each level of the moderator. As expected with a normally distributed moderator variable such as Class ORF Gain, there are relatively few twin pairs within the most extreme tails. Nonetheless, the twin correlations are consistent with the effect found in the best-fitting moderation model with genetic effects increasing at higher levels of the moderator. Table S3 summarizes results from the moderation models. The model with no moderation could not be accepted over the model with full moderation, indicating that
Class ORF Gain had a significant moderating effect on one or more sources of variance in ORF.
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